Anomalies and pathologies can be observed in fossil animals. Among these pathologies are tumors, callus in fractures and the underdevelopment of skeleton elements. Anomalies often occur in the spine and are represented by the fusion of the vertebrae, variations in the joints and the deformation of skeletal elements.
Introduction
Morphological abnormalities, including skeletal ones, are a common phenomenon.
Deviations in the spines of anura are observed most often. They were registered in about 15% of all investigated individuals of common frogs, and this indicator in some populations reached 21.9% [2] . These anomalies can be found in fossil bones, too. The presence of pathologies caused by trauma and disease is also expected. Below I will give an overview of the anomalies and pathologies discovered in my fossil collections.
Overview
Anomalies and pathology in fossil materials are not rare. Apparent samples have been found in all major locations of tailless amphibians containing 1000 or more bones, such as Voroncha [1] , Rudny, Zmeyovka-2 [3] and Tologoi [4] . However, there are no clear boundaries between the three concepts: norm, abnormality and pathology [2] . Obvious pathologies observed on fossil bones are tumors on various skeletal elements and their various parts, healed fractures and hypoplasia of bones ( Fig. 1 ah ). Anomalies in the spine include the unusual shape of the articular surfaces of the vertebral bodies, fusion of the bodies and neural arcs of the vertebrae, the presence of transverse processes on urostyle (Fig. 1 i-o) and the deformation of skeletal elements (Fig. 2 a-e) . Sometimes there are combinations of different abnormalities (Fig. 2 f-h) or abnormalities with pathologies ( Fig. 2 i-j) .
Although there are far few findings of tailed amphibians compared to tailless ones, there are also deformities among them (Fig. 2 k-m) .
I would like to particularly discuss the cases when is not clear whether there is an anomaly in front of us or not. Fig. 3 shows the variability of the transverse crest shape in the sacrum of common frogs. The form of the transverse process in Figure 3e is not inherent to the common frog, and we can talk about the abnormality only because this vertebra is among the mass of normal vertebrae. However, if we found only this vertebra, it would be possible to describe a new species or genus. Nevertheless, bones with unusual morphology can occur in a few collections, too. A paleontologist must decide what status to give the unusual morphology of bones: you can describe it as a new species or consider it an abnormal variant. Usually, we attribute more ancient findings to extinct species, while younger ones are more often considered as anomalies. The nature of this phenomenon is the same: the formation of new species begins with the appearance of the abnormal morphology of the ancestor.
Conclusion
Perhaps parts of the described new fossil species represent only anomalies in the morphology of other species. Unfortunately, it is very difficult to distinguish them. It is necessary to involve all colleagues to resolve such issues. For this, descriptions and images of all unusual remains must be published to attract the attention of specialists.
